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The Preface. 

hefidi fuch determinate dimenfions , are by certain inconveniences rendred 
unufeful ; for it will be exceeding difficult to make and manage a lube 
above an hundred foot long, and it will be as difficult to inlighten an 
Objett lefi then an hundred part of an inch diflant from the Object Glafi. 

I have not as yet made any attempts of that kind , though I know two or 
three way «, which , as far as I have yet confidered, feem very probable,and 
may invite me to make a tryal as foon as I have an opportunity , of which I 
may hereafter perhaps acquaint the world. In the Interim , I fi all defer ibe. 
the Injlrument I even now mention d^ by which the refraft ion of all kinds 
of Liquors may be moft exattly meafurd, thereby to give the curious an 
opportunity cf making what further try ah of that kind they fl) all think 
requifite to any of their intended try als ; and to let them fee that the laws 
of Refraction are not only notional. 

The Inftrument confifted of five Rulers , or long pieces placed together, 
after the manner expreft in the fecond Figure of the firft Scheme , where 
A B denotes a ftraight piece of wood about fix foot and two inches long, 
about three inches over, and an inch and half thick , on the back fide of 
which was hung afmall plummet by a line ftretcht from top to bottom, by 
which this piece was fet exaftly upright, and fo very firmly hxt } in the mid- 
dle of this was made a hole or center, into which one end of a hollow cy- 
lindrical brals Box CC, faihion’d aslfhallby and by defenbe, wasplacd, 
and could very eafilyand truly be mov’d to and fro 5 the other end of this 
Box being put into, and moving in, a hole made in afmall arm DUj into 
this box was faftned the long Ruler E F, about three foot and three or four- 
inches long, and at three foot from the above mention’d Centers P 1 was 
a hole E, cut through, and crofs’d with two fmall threads, and at the end of 
it was fixt a fmall fight G, and on the back fide of it was fixt a imall Aim H, 
with^ Screwto fix ft in any place on the Ruler L M ; thisRuler LM was 
mov’d on the Center B (which was exaftly three foot diftance from the 
middle Center P ) and a line drawn through the middle of it LM, was 
divided by a Line of cords into fbme fixty degrees, and each degree was fub- 
divided into minutes, fothat putting the trogof the threads “ Eu P°"“"g 
part of this divided line, I prefently knew what Angle the two Rules A B 
and EF made with each other, and by turning the Screw in H I could fix 
them in any pofition. The other Ruler alfo RS was made much after the 
fame mannerly it was not fixt to the hol low cylindrical Box, but.by mea»s 
of two fmall brafs Armes or Ears, it mov d on the Centers of it , “isalU^ 
bv means of the crofs threads in the hole S, and by a Screw in K, could be 
ffiffned on any divifion of another line of cords of the fame radius drawn on 
NO And fo ^ that means, the Angle made by the two Rulers, AB and 
R S was alfo known. The Brafs box CC in the middle was fhapd very 
much like the Figure X, that is, it was a cylindrical Box ftopp d clofe at ei- 
ther end, off of which a part both of the fides and bottomes was cut out Jo 
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The Preface. 

that the Box. when the Pipe and that was joyne d to it, would contain the 
Water when fill’d half full, and would likewife, without running over, in- 
jure to be inclin’d to an Angle , equal to that of the greateft refradhon Of 
ti; it- riinninor nvpr. I tlC Rlllci'E F WUS flXt VCFV Itllt 


pendicular to the Line of direction, or Axis of the Ruler E F. 
alfo T T were drill’d with fmall holes through the Axis^nd through thole 
holes was ftretcht and faftned afmall Wire. There was likewife a fmall 
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Pipe of Tin loofJy put on upon the end ofV, and reaching down to the 
fight Gj the ufe of which was only to keep any falle Raves of light from 
palling through the bottom of V, and only admitting fuch to pals as pier- 
ced through the fight G: All things being placed together in the manner 
deferib’d in the Figure $. that is, the Ruler A B being fixt perpendicular, I 
filPd-the Box CC with Water, or any other Liquor, vvhofe refraction I in- 
tended to try , till the Wire palling through the middle of it were juft co- 
vered : then I moved and fixt the Ruler F E at any affighable Angle, and 
placed the (lame of a Candle juft againft the fight G 1 and looking through 
the fight I, I moved the Ruler Pv S to and fro, till I perceived the light paft 
fing through G to be covered, as ’twere, or divided by the dark Wire pa ft 
fing through PP: then turning the Screw i.iK, I fixt it in that pofture: 
And through the hole S, I obfti ved what degree and part of it was cut by 
the crofs threads in S. And this gave me the Angle of Inclination, APS 
anfivering to the Angle of Refl ation B P E : for the fu’rfacepf the Liquor 
in the Box will be alwayes horizontal, and confcquently AB will be a 
perpendicular to it 3 the Angle therefore APS will meafure, or be the 
Angle of Inclination in the Liquor ■, next EPB muftbe the Angle of Re- 
fraff ion,for the Ray that paffes through the fight C, paftesalfo perpendicu- 
larly through the Glafs Diapi.ragme at F, and confoquently alfo perpendi- 
cularly through the lower fur face of the Liquor contiguous to the Glafs. and 
therefore fuffersno ref raft ion till it meet with the horizontal fur face of the 
Liquor in C C, which is determined by the two Angles. 

By means of this Injlrument I can withl ittle Trouble, and a very 
fmall quantity of any Liquor, examine , moft accurately , the refra&ion 
of it not only for one inclination . , but for all ; and thereby am inabled 
to make very accurate Tables ; fever alcf which Ihave alfo expenmentall y 
maJegnd find, that Oylof Turpentine has a much greater Refr aUim 
then Spirit of Wine , tbmghitbe lighter; Mt Spirit of Wine 

WaKr ’ tho "S h » Slighter alfo ■ but that 
la!t Water alfo has a greater Refrain there frefh, thoughitbt heavier 

LralhSo 7rr f “ le l ir ^ m ° nthm Wateiv though bat. 

/. that a feems,as to the refraflion made in a Liquor, the { peci- 

f lick 
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